Interactions of Trimeresurus flavoviridis phospholipase A2 and its N-terminal octapeptide-removed and p-bromophenacylated derivatives with acridine and anilinonaphthalene dyes.
Interactions of dimeric Trimeresurus flavoviridis (the Habu snake) phospholipase A2 (PLA2), des-octapeptide(1-8)-PLA2 (L-fragment) (14% of PLA2 activity), and p-bromophenacyl bromide (BPB)-inactivated PLA2 (BP-PLA2) with dyes, namely, proflavine, 1-anilinonaphthalene-8-sulfonate (Ans), and 2-toluidinylnaphthalene-6-sulfonate (Tns), were investigated. All dyes were bound in a 1:1 molar ratio to the subunit of the proteins. Proflavine was bound most strongly to PLA2 and Ans and Tns were bound to the three proteins with comparable affinities. Capabilities of the dyes for inhibiting alkylation of His-47 of PLA2 with BPB were in the following order: Ans greater than proflavine greater than Tns. Fluorescences of Ans and Tns that were increased in the presence of PLA2 were further greatly enhanced upon the addition of Ca2+, with concomitant formation of the ternary complexes. Ca2+, however, inhibited, competitively or noncompetitively, the bindings of the dyes to PLA2. All dyes were bound to the active site of PLA2 but with different orientations. Inactivation of L-fragment with BPB was inhibited by the dyes in the following order: Tns greater than proflavine approximately Ans. Addition of Ca2+ to the binary complexes formed from L-fragment and Ans or Tns caused no additional enhancement of fluorescence in spite of the formation of the ternary complexes. The active site structures are different between PLA2 and L-fragment, and the N-terminal octapeptide moiety of PLA2 possibly plays a role in maintaining the optimally arranged active site structure of the molecule. Comparison of the data suggests that the N-terminal moieties of PLA2S from snakes of an elapid family and from mammalian pancreas are essential for catalysis of a micellar substrate, whereas those of PLA2S from snakes of a viperid family, such as T. flavoviridis, are not. BP-PLA2 bound Ca2+ and was similar to L-fragment in terms of the fluorescence measurements. It appears that the active site of PLA2 has a space large enough to accommodate p-bromophenacyl, Ans or Tns, and Ca2+ together. Comparison of the emission maxima of Ans and Tns complexed with the three proteins indicated that Tns could be a useful fluorescent probe informing us of the state (disorder) of the active site of PLA2.